The most common physical formalisms are the Lagrangian formalism and the Hamiltonian formalism. From the superficial point of view, they are one and the same, but rewritten in other terms. However, it seems that the Hamiltonian formalism has a richer structure and is more convenient for studying the electromagnetic field, especially in the formalization of its geometrization. Unfortunately for field problems, there is a whole set of Hamiltonian formalisms. The authors study the applicability of different variants of the Hamiltonian formalism to the problems of electrodynamics. In this paper we consider the Hamiltonian formalism with constraints.
INTRODUCTION
In the study of electromagnetic and optical phenomena Hamiltonian formalism is often used. The main drawback of Hamiltonian formalism it seems to be poorly developed for field systems. For descriptions of field systems, we propose several variants of the Hamiltonian formalism. Previously, we considered the possibility of building symplectic 1 and multipulse 2 Hamiltonian formalism. In this paper we consider the construction of a Hamiltonian formalism with constraints.
HAMILTONIAN FORMALISM
There are several variants of the Hamiltonian formalism.
• The symplectic Hamiltonian formalism.
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• The Dirac-Bergman Hamiltonian formalism for systems with constraints.
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• The Hamilton-De Donder Hamiltonian formalism.
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• The multimomentum Hamiltonian formalism.
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Consider major points of the Hamiltonian formalism. Let the system be described by some quantity called the action:
Lagrangian (Lagrangian density) ( , ,˙) depends on the generalized coordinates and their first derivatives of˙.
In the transition to the Hamiltonian formalism the system is described by generalized coordinates and generalized momentum:
One can construct the Legendre transform in velocities:
The function ℋ is called a Hamiltonian (Hamiltonian density). The Hamiltonian of the system depends only on generalized coordinates and momenta.
Using the connection between Hamiltonian and Lagrangian, we consider the action:
The corresponding system of Euler-Lagrange equations has the form:
Let us define the Poisson brackets:
Then we can rewrite equation (2) as:˙=
HAMILTONIAN DYNAMICS WITH CONSTRAINTS
If the Lagrangian is singular by velocities:
it is not possible to express all momentum by formula (1) . In this case one gets only possible momentum and for the rest the concept of constraints 5 is used.
We will consider the system with Lagrangian ℒ( , , ), = 1, . Also consider set of constraints:
( , ,˙), = 1, , .
Action minimum, in case the trajectory satisfy the equations of connection, is interpret also on trajectories without constraints, but with Lagrangian with constraints:
Hamilton's equations take the following form:
Lagrange multipliers are found from the condition of preserving constraints:
THE HAMILTONIAN OF THE ELECTROMAGNETIC FIELD WITH CONSTRAINTS
We consider the construction of a Hamiltonian formalism with constraints for the case electromagnetic field.
Write the Lagrangian of the electromagnetic field:
That is, the Lagrangian is irregular. Therefore, we need to find constraints for the case 0 . Because
The ≈ symbol indicates that the equality must be performed on surfaces of all constraints.
Let's write down expressions for momentum:
Let us express time derivatives of by momentum:
Let us construct the Hamiltonian
Hamilton's equations take the following form:˙0
We show that the resulting system of equations is equivalent to Maxwell equations (which seems obvious).
From the equation (4) we obtain
We raise the indices in the equation (7) and substitute the result in the equation (6) . Writing the tensor components
we get the equation
Similarly from (5) taking into account equation (7) and connection (3) we obtain another Maxwell equation.
Thus, we showed that the resulting Hamiltonian gives inhomogeneous Maxwell equations. It is obvious that the homogeneous Maxwell equations is not obtained from the Hamiltonian and from the Bianchi identities for tensor .
CONCLUSION
Полученные уравнения The authors applied the Dirac-Bergman method to the Maxwell equations. Obtained equations is equivalent to inhomogeneous Maxwell equations. The main feature of our approach is that Maxwell's equations is considered in covariant form and in an arbitrary Riemannian coordinates.
